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INTRODUCTION
Boron hydrides i.e., boranes are an exceptionally diverse class 1 , which are of vast importance to many areas of chemistry, both from fundamental and application standpoint. [2] [3] [4] Several research groups are actively involved on this, especially diboranes and its derivatives, primarily due to its mimic of alkane counterparts. 5 The results not only enhance our understanding of chemical 27 (1) at ambient temperature with CO gas produces 2 that has been characterized by 11 B, 1 H and 13 C NMR, and IR. The mass spectrum and IR data of 2 suggests that it is a derivative of 1. Although, the room temperature 11 B NMR was uninformative, at -40 °C it showed two broad resonances appeared at δ = 27.3 and -31.1 ppm, whereas the 1 H NMR showed three broad signals at δ = -11.3, -0.86 and 3.28 ppm along with the signal due to Cp* ligands.
4
A c c e p t e d M a n u s c r i p t In order to determine the solid-state structure of 2, the X-ray structure analysis was undertaken.
The solid-state X-ray structure ( Figure 1) However, identity of the molecule was unambiguous and definitive structural characterization was determined by X-ray diffraction analysis on a suitable crystal obtained from a solution of compound 4 in hexane-CH 2 Cl 2 solvent mixture at -10 °C.
7
A c c e p t e d M a n u s c r i p t 
9
A c c e p t e d M a n u s c r i p t The single crystal X-ray structure analysis was performed on a brown crystal of 5 that was obtained from the concentrated hexane solution at -4 ο C. As shown in Figure 4 , the molecular structure of 5 can be viewed as a fusion of two clusters through a common single atom vertex. The X-ray structure and the solution state spectroscopic data are consistent with the molybdenum analogue, [(Cp*Mo) 3 MoB 9 H 18 ] (3). 28 Although, all the hydrogen atoms were not located in the X-ray diffraction study, evidence for their presence has been unequivocally supported by 1 H NMR spectroscopy. Core structure of 5 is composed of two independent
11
A c c e p t e d M a n u s c r i p t A c c e p t e d M a n u s c r i p t (2), (6) 18 Since the landmark report of N-heterocyclic carbene (NHCs) stabilized diborene compounds by Robinson, the chemistry of unsaturated boron-boron species has extended significantly and in this respect, 6 is an exceptional entry to this diborene (2) species. 40, 41 Compounds 7 and 8 were isolated as brown and green solids in moderate yields.
15
A c c e p t e d M a n u s c r i p t 1 H} NMR of compounds 7 and 8 appeared between δ = 27 and 103 ppm (from high frequency to low frequency), with signals of 8 being relatively downfield shifted. The IR spectra of both 7 and 8 showed the stretching frequencies corresponding to the CO ligands and BH t . The 1 H NMR spectra of 7 and 8 reveal the presence of one equivalent of Cp* proton.
Further, the mass spectrometric data suggest a close association between compounds 7 and 8. 
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A c c e p t e d M a n u s c r i p t
Single crystals of 7 and 8 suitable for X-ray diffraction were grown from hexane at -10 °C. Table 2 . Selected structural parameters of 7 and 8 and other related compounds. A c c e p t e d M a n u s c r i p t 
CONCLUSION
In summary, we have described the synthesis of molybdenum diborane (4) µm on aluminium sheets (20x20 cm). NMR spectra were recorded on 400 and 500 MHz Bruker allowed to stir at allowed to stir at 10 °C for 48 hour.In the reaction mixture CO(g) passed for 12 hour at room temperature. After removal of toluene, the residue was extracted into hexane and
21
A c c e p t e d M a n u s c r i p t filtered through a frit using Celite. After removal of solvent from the filtrate, the residue was subjected to chromatographic workup using silica gel TLC plates. hours. The solvent was evaporated in vacuo and residue was extracted into hexane and passed through celite. After removal of solvent from the filtrate, the residue was subjected to chromatographic workup using silica gel TLC plates. Elution with a hexane/CH 2 Cl 2 (80:10 v/v) mixture yielded dark brown 7 (0.025 g, 11.4%) and green 8 (0.025 g, 11%).
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A c c e p t e d M a n u s c r i p t Natural bonding analyses were performed with the natural bond orbital (NBO) partitioning scheme as implemented in the Gaussian 09 suite of programs. 53 Wiberg bond indexes (WBI)
were obtained on natural bond orbital analysis. 54 In order to understand the nature of bonding of the synthesized molecules in greater detail, the topological properties of the resultant electron density, ρ, obtained from the wave functions of all the optimized structures were analyzed with the quantum theory of atoms in molecules (QTAIM). 55 The QTAIM analysis were carried out utilizing Multiwfn V.3.3.8 package 56 whereas the wave functions were generated with Gaussian09 at the same level of theory as was used for geometry.
X-ray Structure Determination. Crystal data for 4, 5 and 8 were collected and integrated using
Bruker Kappa apexII CCD single crystal diffractometer and for 7 with OXFORD Diffraction SUPER NOVA CCD Diffractometer, equipped with graphite monochromated Mo-Kα (λ = 0.71073 Å) radiation. Data collection for 4 and 8 were carried out at 296 K and for 5 and 7 at 293 K, using ω-φ scan modes. Multi-scan absorption correction has been employed for the data using SADABS 57 program. The structures were solved by heavy atom methods using SHELXS-97 or SIR92 58 and refined using SHELXL-2014. 59 These data can be obtained free of charge 
